Introduction
Visceral leishmaniasis (VL) is an intracellular parasitic infection that infects and multiplies in the macrophages of the liver, spleen and bone marrow. It is characterized by intermittent fever, hepatosplenomegaly, pancytopenia and hypergammaglobulinemia. Anemia of multifactorial etiology is a usual manifestation of VL; however, Coombs positive hemolytic anemia has been infrequently reported in cases of VL [1] [2] [3] [4] [5] . In this brief communication, we report occurrence of immune hemolytic anemia in a young child with VL. She was successfully treated with liposomal amphotericin.
Case Report A 4-year-old girl, resident of Khushinagar, Uttarranchal, India was admitted with complaints of fever, progressive icterus and pallor for 2 months. She had been extensively investigated but the diagnosis remained elusive. Emperic therapy including the administration of multiple broad spectrum antibiotics and antimalarial drugs (choroquine, qunine, and artemether) failed to attain a sustained afebrile period. Red cells were transfused on four occasions as the hemoglobin fell to <5 g/dl. The lack of a diagnosis which could satisfactory explain all manifestations prompted a referral to this unit. The clinical findings at presentation were moderate pallor (transfused 5 days ago), severe jaundice, and splenohepatomegaly (8 and 6 cm below coastal margins, respectively). The results of the salient investigation are listed in Table 1 .
The child was thoroughly investigated. Hemogram investigations revealed bicytopenia (anemia and thrombocytopenia). Anisocytosis and spherocytosis in the peripheral blood film were suggestive of hemolytic anemia. There was evidence of intravascular hemolysis in the form of elevated urine and plasma hemoglobin. Liver function test showed elevated liver enzymes, impaired synthetic function (low albumin with reversal of albumin and globulin ratio), and hyperbilirubinemia. Blood and urine cultures were sterile. Autoimmune work-up including antinuclear antibody, smooth muscle antibody, liver kidney mitochondrial antibody and antimicrosomal antibody was negative. Analysis of the clinical manifestations and the results of investigations revealed involvement of multiple systems, namely (i) red blood cells and platelets, (ii) hepatitis, and (iii) intravascular hemolysis. In absence of overt infection or malignancy, the diagnostic possibility tilted towards immune disorders with or without an occult infection and secondary immune mediated hemolytic anemia was confirmed by positive direct Coombs test (DCT). At this stage, diagnosis of VL was strongly considered as family came from endemic zone. Meticulously examination of slides proved fruitful, when amastigote forms of leishmaniasis donovani bodies were detected in bone marrow aspirates. The diagnosis was reinforced by seropositivity for K 39 antibodies. Therapy with liposomal amphotericin B (5 mg/kg/day as infusion) and methylprednisolone (30 mg/kg/day for 5 days) was initiated. She became afebrile within 5 days. An attempt to withdraw steroids resulted in a precipitous drop of hemoglobin due to immune mediated hemolysis. Total dose of 21 mg/kg liposomal amphotericin B was administered. Short duration of oral steroids was prescribed for 2 weeks. At discharge (after 15 days) liver and spleen were palpable 2 and 3 cm below the coastal margins. At discharge, there were no features of hemolysis (improving serum hemoglobin and normal plasma and urine hemoglobin values) and also Coombs positivity disappeared. Improving liver function was revealed in the repeat liver function test. The need for regular assessment of clinical status and blood counts and liver function tests was emphasized.
Discussion VL (kala-azar) is a life-threatening systemic infection caused by protozoa of the genus Leishmania and transmitted by phlebotomine sandflies. An estimated 500 000 new cases occur annually, 90% of which arise in just four countries-India, Bangladesh, Nepal, and Sudan [6] .
VL is an intracellular parasitic infection that infects and multiplies in the macrophages of the liver, spleen and bone marrow. Typical disease manifests with fever, hepatosplenomegaly, pancytopenia and progressive deterioration of the host and often lethal if untreated. Despite the fact that anemia is salient feature in VL, the factors involved in its pathogenesis are not fully understood. Various factors implicated in the pathogenesis of anemia in VL [7] [8] [9] Coombs' positive hemolytic anemia has been rarely reported in patients with VL [1] [2] [3] [4] [5] . Erythrocytes during active phase of VL have been shown to be agglutinated by antiglobulin sera which results in positive DCT. Autoantibodies are probably the result of polyclonal B-lymphocyte activation [4] . In series of 67 patients of VL, Vilela, et al. [1] had noted the prevalence of a positive Direct agglutination test at initial presentation of VL up to the tune of 33%. In our index case all features of immune mediated hemolysis were present namely positive DCT, increased urine and plasma hemoglobin, and spherocytes in the peripheral blood film. The requirement of steroids is also an indirect evidence of immune-mediated process in our patient.
Because of high resistance with pentavalent antimonial agents in patients from India (up to 64%) [10] , we preferred liposomal amphotericin B. Erduran, et al. Thus the index case and previous cases reports suggest that pediatricians should be alert to the possibility of VL in patients presenting with prolonged fever, hepatosplenomegaly, anaemia and evidence of hemolysis. 
